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Abstract 
Efficient nitrogen (N) use is one of the most critical issues for crop management. Field trials were carried out in 
2009-10 growing years to investigate response of seven Farmyard Manure (FYM) doses and three N rates (0, 45 
and 90 kgha
-1
) for agronomical traits in wheat. In the research the traits such as at boot, anthesis (leaf, stem), and 
maturity (leaf, stem, grain and straw) nitrogen content were investigated. Plant tissue analysis is very helpful to 
detect plant nutritional problems or to observe the usefulness of a soil fertility program. It is a chemical 
estimation of nutritional condition and concentrations of important elements found in for nutritional condition of 
plants. Proper understanding of plant tissue analysis results is critical to effective use of this management device. 
The objectives of this study were to clarify the N condition of different layers at different growth stages and at 
various N treatments and provide new data on wheat quality factors in combination with N of different canopy 
layers potentially effect wheat quality during growth. It was demonstrated from the experimental results that the 
uses of FYM with urea before and at sowing have the potential to enhance the tissue nitrogen content of wheat. 
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INTRODUCTION  
Nitrogen (N) is one of the most essential nutrients for plant growth and development. Wheat (Triticum aestivum 
L.) is primarily used as a staple food providing more protein than any other cereal crop. It is used in various 
forms like bread, biscuits, cakes, bakery products, and numerous other products. Its straw is used as 
manufacturing paper and also for animal feed (Zahoor, 2014). Winter wheat grain N produces from both the 
active uptake and assimilation of N and from the remobilization of vegetative tissue N during grain filling 
(Frederick, 1997). There are significant correlations between plant tissue N and grain nitrogen (Boman et al., 
1995; Woodard and Bly, 1998). There is no reservation that understanding the system N affects the quality of 
winter wheat is essential (Zahoor, 2014; Jamieson and Semenov, 2000). 
Several researches have been conducted on the correlation between grain quality and N management 
and N use efficiency (NUE) of winter wheat (Du et al., 2001; Hou et al., 2002). Serious investigations on plant N 
status evaluation have also been reported (Roth et al. 1989) pointed out that total N can be used to calculate N 
fertilizer requirements in winter wheat (Le Bot et al. 1998) observed that critical N concentration and plant N 
concentrations during crop growth will be used to identify an N deficiency in plants (Tindall et al. (1995) 
investigate that the plant tissue main components is N, such as flag leaf N have a very good response for grain 
protein content when its apply in late season.  A rapid process to find out the status of N in wheat plant tissue can 
be expensive in improving N fertilizer management. These facts will support in the progress of fertilizer 
recommendations and also decrease the effects of N deficiency in crops and the environmental risks of excess 
rates of fertilization (Alt et al., 2000). As N is the largest mobile element present in all parts of the plant (Anten 
et al., 1995). 
Several studies have been carried out on the relationship between leaf nitrogen content and leaf 
irradiance. In several investigations, canopy photosynthesis is predicted by means of model calculations 
determined by the measurement of the N content of selected leaves (Evans, 1993). However, little research has 
been conducted to examine the relationship between N gradients in tissue and grain quality. Nitrogen (N) 
application is one of the most important agronomic management practices, however the quantity and timing of N 
remains a big challenge for farmers. Crops growing with N deficiency lose greenness, they are frequently 
smaller with less biomass, and have decreased photosynthetic capacity consequential in reduced yield and low 
protein content. Optimization of mineral N fertilization estimated to increase N use efficiency is a fundamental 
problem and target of applied research in agricultural systems. Nitrogen use efficiency of worldwide cereal crops 
was ranging from 14 to 59% in wheat (Delin et al., 2008); which suggests that present N strategies are extremely 
unproductive. Kaur and Benipal, (2006) studied that the combination of crop residue and farmyard manure on 
nutrients, maximized the amount of N released at 84 days of incubation. Khan et al. (2008) observed that N 
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sources, FYM application @ of 20 tons ha
-1
 joint with 60 kg N ha
-1
 delayed phonology, but enhancing crop stand 
and plant height relative to all other treatments and reported that FYM application in mixture with minimum N 
(30 or 60 kg N ha
-1
) was an alternative and sustainable way to enhance crop growth and stand. Naeem et al. 
(2009) observed that the use of organic and inorganic fertilizer increases microbiological property of eroded soil. 
The uses of urea and FYM mixture have a rewarding increase in soil fertility (Shah and Ahmad, 2006). 
Integrated supply of organic and inorganic fertilizer has enhanced water use efficiency and soil chemical 
properties (Fan et al., 2005), and suggested to use integrated FYM and N for sustainable crop production (Hussain 
et al., 1992). The enhancing soil fertility based on the balanced use of lime with the combination of inorganic 
fertilizer is aimed to increase crop productivity and agriculture sustainability (Zhang et al., 2008).  
A number of experiments in winter cereal have exposed that split applications of N fertilizer relating 
identical amounts of N applied before and after seeding are agronomical strategies to improve N utilization 
efficiency (Basso and Ritchie, 2005). Organic manures maintaining soil structural, it enhances the air ability, 
roots extend and develop a larger volume of soil in accumulation to enhancing water withholding in the soil 
profile (Sarkar et al., 2003). Input of chemical fertilizer addition to organic manure plays a vital role in 
declining the soil nitrate content (Yang et al., 2005). Soil microbial biomass and activity influences the crop 
and soil management practices such as organic manure and inorganic fertilizer input (Livia et al., 2005). N-
containing fertilizers bring about to acidify soil, the acidifying due to the critical situation of many types of 
microorganisms i.e., bacteria and actinomycetes (Kaur et al., 2008). The relations of organic and inorganic 
fertilization increase, the accumulation of soil organic matter (Banger et al., 2009).  
Literature on the combine use of organic and inorganic nitrogen at different growth stages is not 
available in the study area. Therefore, the present research was designed to study the effect of farm yard manure 
and nitrogen at sowing and before sowing on the yield and yield component of wheat in agro-climatic condition 
of Peshawar. 
 
MATERIALS AND METHODS 
The experiment was conducted at the New Development Farm, The University of agriculture, Peshawar, 
throughout Rabi season 2009-10. The area is located at 34
0 
01N latitude 71
0 
33E longitudes and an altitude of 
450 m higher than the ocean level. The soil of the location was clay loam texture, alkaline, organic matter, low in 
NPK and extremely calcareous in nature. 
The study was carried out in Randomize complete block design (RCBD) with a split plot arrangement 
and 3 replications. Main plots were followed by Farmyard manure having seven different treatments and 
nitrogen was applied to the subplots. The experimental details are given in (Table 2). A sub plot size of the 
5x3m
-2
30cm row to row distance, having ten rows per treatment, Wheat selection (Pirsabak-2005) was planted in 
(18 November 2009) and harvested at (5 June 2010). A basal dose of P and K was applied according to 
recommended rate as a source of single super phosphate and potassium sulphate. Nitrogen was applied in split 
application, half at sowing time and the other half of first irrigation. A composite soil sample was taken and 
analyzed for soil physical- chemical analysis (Table 1).  Soil texture was determined by the hydrometer system 
developed by (Moodi et al. 1959). For determination of the organic matter black technique was used (Black 
1965). In the combined soil sample, total nitrogen was found by Kjeldhal digestion technique and available P 
was determined by Olsen Method. FYM was integrated within the field thirty days before seed sowing (BS) and 
at sowing time. All other cultural practices, including, hoeing, irrigation and weeding were carried out equally 
for all subplots. 
The data was statistically analyzed by using analysis of variance (ANOVA) was used to detect the 
significance of treatment effects the various variable measured. In case of considerable variations, the least 
significance difference (LSD) check and special planned mean comparisons were made to achieve the specific 
objective of the research (Jan et al., 2009).  
 
Table 1. Basic properties of the experimental soil and organic material. 
Texture PH Organic 
matter 
Soil total 
N 
Rainfall Farmyard manure 
%N % P % K C: N 
Silty clay 
loam 
8.2 0.87% < 0.5 g 
kg-1 
< 360 mm 0.6 0.44 1 14.1 
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Table 2. FYM and nitrogen treatments details. 
Farmyard manure (main plot) 
F0 = Control 
F1 = 5 tons FYM ha
-1
 before sowing (BS) 
F2 = 5 tons FYM ha
-1
 at sowing (AS) 
F3 = 2½ tons FYM ha
-1
 BS + 2½ tons FYM ha
-1
 AS 
F4 = 10 tons FYM ha
-1
 before sowing 
F5 = 10 tons FYM ha
-1
 at sowing  
F6 = 5 tons FYM ha
-1
 BS + 5 tons FYM ha
-1
  
Fertilizer N Urea (sub plot) 
N0 = 0 Kg ha
-1
 
N1 = 45 Kg ha
-1
 
 
N3 = 90 Kg ha
- 
 
RESULTS  
Total nitrogen at boot stage in leaves (Table. 3 and 4) were higher (6.46 g kg
-1
) in plot 5 tons FYM ha
-1 
before 
sowing + 5tons FYM ha
-1
 after sowing as compared to the control plots (3.44 g kg
-1
). Increased nitrogen rates, 
more quantity of total nitrogen (5.62 g kg
-1
) were counted from the plots having 90 kg N ha
-1
 compared to plot 
with zero nitrogen (4.70 g kg
-1
).  FYM increased nitrogen content in stem showed that more quantity of total 
nitrogen at boot stage in stem (7.82 g kg
-1
) were recorded  by plot  5 tons FYM before sowing + 5 tons after 
sowing as compare to the control (3.51 g kg
-1
). Rate of nitrogen quantity of total nitrogen (6.46 g kg
-1
) in the plots 
applying 90 kg N ha
-1
 compared to plot with zero nitrogen (4.78 g kg
-1
). Incorporation of  FYM increased the 
quantity of nitrogen in leaves,  higher amount of total nitrogen in leaves  (3.92 g kg
-1
) were taken by plot  5tons 
FYM before sowing  + 5 tons FYM after sowing  over  the control (2.88 g kg
-1
). Increasing the rate of nitrogen, 
more quantity of total nitrogen (4.37 g kg
-1
) was counted from the plots had 90 kg N ha
-1
 compared to plot with 
zero nitrogen (2.51 g kg
-1
).  
Incorporation of high quantity of FYM increased total nitrogen at the anthesis stage (Table.3 and 4) in 
stem (5.37 g kg
-1
) in the plots having 10 tons FYM ha
-1 
(before sowing) over the control (2.94 g kg
-1
). 
Interestingly, application of FYM increased total amounts of nitrogen. Furthermore, higher amount of total 
nitrogen at maturity stage of leaves (4.04 g kg
-1
) were observed in the   plot having 10tons FYM ha
-1 
(before 
sowing) than the control (2.82 g kg
-1
). Increased the rate of nitrogen, more quantity of total nitrogen (4.12 g kg
-1
) 
were counted from plots  of 90 kg N ha
-1
 compared to plot of  zero nitrogen (2.51 g kg
-1
). Finally, nitrogen 
content in the stem is increased by the application of FYM, ((1 and 2) Higher N at maturity stage in stem (3.79 g kg
-1
) 
were taken by plot 5tons FYM before sowing + 5tons FYM at sowing as compare to the control (2.56 g kg
-1
). Rate of 
nitrogen increased, more quantity of total nitrogen (4.12 g kg
-1
) were counted from a plot which had Appling 90kg N 
ha
-1
 compared to plot with zero nitrogen (2.51 g kg
-1
).  
Application of FYM increased nitrogen content in straw. Table (3 and 4) showed that higher amount of 
total nitrogen at maturity stage of straw (5.22 g kg
-1
) was recorded from the plot 10 tons FYM ha
-1
 (before 
sowing time) compared to the control (3.68 g kg
-1
). In case of nitrogen rate increasing, more quantity of total 
nitrogen (5.10 g kg
-1
) were counted at 90kg N ha
-1
 application plots compared to plot with zero nitrogen (3.91 g 
kg
-1
). Similarly incorporation of FYM increased nitrogen contents in grain. Therefore, it is pointed out that higher 
amount of total nitrogen at maturity stage of grain (21.23 g kg
-1
) was observed in the plot having 10 tons FYM 
ha
-1
 (before sowing) than the control (15.02 g kg
-1
). In case of nitrogen rate increasing, more quantity of total 
nitrogen in grain (20.33 g kg
-1
) were counted from the plots that had 90kg N ha
-1
 compared to plot with zero 
nitrogen (15.57 g kg
-1
).  
 
Table 3: Farmyard manure (FYM) t ha
-1
 affected the nitrogen content (g kg
-1
) in tissues of wheat. 
Farmyard manure 
(FYM) 
(t ha-1) 
Boot 
stage leaf        
Boot 
stage 
Stem  
Anthesis 
stage Leaf 
Anthesis 
Stage 
Stem 
Maturity 
stage 
leaf 
Maturity 
stage 
stems 
Maturity 
stage 
Straw 
Maturity 
stage 
grain 
0 (Control) 3.44  c 3.51 c 2.88 d 2.94 c 2.82 c 2.56 c 3.68 c 15.02 d 
5 before sowing (BS) 4.54  bc 6.59 b 3.61 b 4.35 b 3.41 b 3.51 a 4.20 bc 16.46 cd 
5 at sowing (AS) 4.26  bc 4.28 c 3.19 c 4.56 ab 3.17 bc 3.13 b 4.25 bc 17.31 bcd 
2½ BS + 2½ AS 4.88  bc 6.28 b 3.61 b 4.16 b 3.47 b 3.75 a 4.61 ab 20.09 ab 
10 before sowing  5.29  ab 6.88 ab 4.03 a 5.37 a 4.04 a 3.71 a 5.22 a 17.44 bcd 
10 at sowing  4.97  b 5.80 b 3.38b c 4.12 b 3.43 b 3.65 a 4.57 ab 18.48 abc 
5 BS + 5 AS 6.46  a 7.82 a 3.92 a 4.70 ab 3.67 ab 3.79 a 5.12 a 21.23 a 
The means of the same entry followed by similar letters are nonsignificant at (P ≤ 0.05) using LSD. 
 
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 
ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 
Vol.5, No.10, 2015 
 
101 
Table 4: Nitrogen fertilizer (kg ha
-1
) affected the nitrogen content (g kg
-1
) in tissues of wheat. 
Nitrogen  (kg 
ha
-1
) 
Boot 
stage leaf        
Boot 
stage 
Stem 
 
Anthesis 
stage 
Leaf 
Anthesis 
Stage 
Stem 
Maturity 
stage 
leaf 
Maturity 
stage 
Stem 
Maturity 
stage 
Straw 
Maturity 
stage 
grain 
0 4.70 b 4.78 b 2.51 c 3.45 c 2.51 c 2.76 c 3.91 c 15.57 c 
45 4.19 ab 6.40 a 3.67 b 4.57 b 3.67 b 3.54 b 4.56 b 18.11 b 
90 5.62 a 6.46 a 4.37 a 4.94 a 4.12 c 4.02 a 5.10 a 20.33 a 
The means of the same entry followed by similar letters are nonsignificant at (P ≤ 0.05) using LSD. 
At boot stage, there was a significant difference seven FYM and three  N forms for the control plants, 
with leaf and stem materials having the highest and lowest total nitrogen amount , respectively (a,b) in (Fig 1.). 
In addition, application of FYM at different time and rate   significantly increased amount of total nitrogen in 
leaf and stem comparison with the control. Similarly the rate of chemical fertilizer also increases tissue nitrogen 
in wheat. Finally, we suggested that the integrated use of FYM and N activity for all treatments have a positive 
response instead of control treatment. But the highest amount is detected in FYM (5 BS + 5 AS) and 90 KgN / 
ha. At anthesis stage, there was a significant change occurs between control treatment and nitrogen application 
from different times and sources (c, d) (Fig. 1). The organic and inorganic nitrogen shows a positive effect on the 
total nitrogen amount in leaf and stem. So for sustainability its need more attention to find the specific and more 
effective time, the rate and source of nitrogen for controlling nitrogen losses and negative effect. From results, 
highest tissue nitrogen amount was found at FYM (2½ BS + 2½ AS) and 90kgN/ ha inorganic fertilizer. 
At maturity stage, there was a significant difference seven FYM and three  N forms for the control 
plants, with leaf ,stem, Grain and straw materials having the highest and lowest total nitrogen amount , 
respectively (e,f,g and h) in (Fig 2.). In addition, application of FYM at different time and rate significantly 
increased amount of total nitrogen in leaf, stem, Grain and Straw comparison with the control at maturity. On the 
basis of this, the rate of chemical fertilizer also increases tissue nitrogen in different wheat parts. Finally, we 
suggested that the integrated use of FYM and N taking to gather all treatments have a positive response instead 
of control treatment. But the highest amount is detected in FYM (2½ BS + 2½ AS) and 90 KgN / ha in grain and 
straw. But in leaf and stem the effect of FYM is different and the maximum occurs at FYM (5 BS + 5 AS) 
application. 
Fig 1. Mean of nitrogen content in various wheat tissues in different growth stages. 
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 (a) Nitrogen in leaf at boot stage (NBL) (b) Nitrogen in stem at boot stage (NBS) (c) Nitrogen in leaf at anthesis 
stage (NAL) (d) Nitrogen in stem at anthesis stage (NAS). 
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Fig 2. Mean of nitrogen content in various wheat tissues in different growth stages. 
 (a) Nitrogen in leaf at maturity stage (NML) (b) Nitrogen in stem at maturity stage (NMS) (c) Nitrogen in grain 
at maturity stage (NG) (d) Nitrogen in straw at maturity stage (NStraw). 
 
DISCUSSION 
This work exposes powerful response of N deficiency on numerous useful characteristics of the pool system 
supplying N for the tissue growth in different rate, time and sources. Nitrogen source (N form) had a significant 
effect on total nitrogen concentration and accumulation in different parts of wheat. In the earlier information, the 
relationship between N accumulation in the plants from organic and inorganic source are studied. By a literature 
investigation of different tissues parts and species (Ryan, 1991) on the basis of this, it shows a linear relationship 
between plant maintenance tissue N and respiration. On the basis of this dataset were resulting from leaf and  
whole plant by using the methods of regression, starvation and mature tissue, respectively (Ryan, 1991). But it is 
not widely tested for different ecosystems and species; Ryan (1995) studied other trees by sampling of 14 species 
by fully mature tissue method and achieved a significant linear relationship between N concentration and 
respiration. Recently, the involvement of plant N concentration and N status are evaluated in dry biomass for 
crop, and is therefore more accurate than N content. (Lemaire et al.  2008) .Show an improved ability to 
calculate N concentration based on the relationship between chlorophyll concentration and N concentration 
(Eitel et al. 2007). Increase nitrogen content in plant tissue and grain due to an adequate supply of nitrogen from 
the soil to plant tissue occurred. The addition of FYM and organic manure improved the soil property, nutrient 
availability and depletion of the pH of the soil increased the content of organic carbon and by increasing the rate 
of infiltration (More, 1994). Better nutrient organization processes have control drop off in soil nutrient 
throughout volatilization, leaching and denitrification (Pathak et al., 2006), so from this the nitrogen content 
increased in different parts of the wheat plant. 
N fertilization was achieved micronutrient uptake in wheat grain (Rongli et al., 2010).  The response of 
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different nutrient input to soil on the farmland ecosystem is variable (Yang et al., 2004). Input of chemical 
fertilizer would be favorable to an alleviating environment load due to nitrogen losses (Xu et al., 2002). The 
use of organic matter declines the negative effects on heavy N application (Xi et al., 2004). The unwarranted 
nitrate has been cumulated in different soil layers of dry land during long term input of excessive organic 
manure (Stumborg et al., 2007). Input of chemical fertilizer accumulation with organic manure was improving 
sustainable agriculture by maintaining the balance of microelement and declines the risk of heavy metal 
pollution (Kong and Ni, 2006). Input of chemical fertilizer addition to organic manure was propitious to bring 
together the balance carbon and nitrogen pools and then increased system productivity (Kaur et al., 2007). N 
fertilizers have been affected differently microbial processes such as soil C mineralization and microbial biomass 
C Graham et al., (2002).  
Thus, in conclusion a recovered understanding of temporal and spatial variability of soil and soil total 
nitrogen and related factors is essential for improving sustainable land use management (McGrath and Zhang, 
2003), the integrated use of organic and inorganic fertilizers was advantageous for the accumulation of soil overall 
nitrogen. 
 
CONCLUSION  
Nitrogen is a fundamental element for the growth and development of plants. For crops, inorganic N fertilizers 
have been used to increase the yields, but due to environmental concern at excessive use are dangerous and 
costly. Better management practices may increase NUE and finally productivity. Wheat growers need to improve 
NUE by approving soil testing and also needs knowledge about the application of N fertilizers, and adopting the 
integrated use of the N that gives a sustainable supply of nitrogen. However, it is our opinion that the use 
integrated sources of nitrogen like organic and inorganic, that is less susceptible to losses, and improved N 
application or more efficient utilization of the N taken up for grain formation and for tissue strength. The 
combination of better N management practices and more efficient methods should bring about a moderate N 
application use and decrease its losses. 
 
ACKNOWLEDGMENTS 
This research is a part of Master Research financed by Department of Agronomy, The University of Agriculture 
Peshawar, Pakistan. 
 
REFERENCES 
Alt, C., H. Kage and H. Stutzel. 2000. Modelling nitrogen content and distribution in cauliflower (Brassica 
oleracea L. botrytis). Annals of Botany., 86: 963–973.  
Anten, N. P. R., F. Schieving and M.J.A. Werger. 1995. Patterns of light and nitrogen distribution in relation to 
whole canopy carbon gain in C3 and C4 mono-and dicotyledonous species. Oecologia., 101: 504–513. 
Banger, K., S.S. Kukal., G. Toor., K. Sudhir and T.H. Hanumanthraju. 2009. Impact of long term additions of 
chemical fertilizers and farm yard manure on carbon and nitrogen sequestration under rice–cowpea 
cropping system in semi-arid tropics. Plant Soil., 318: 27-35. 
Basso, B and J.T. Ritchie. 2005. Impact of compost, manure and inorganic fertilizer on nitrate leaching and yield 
for a 6-year maize-alfalfa rotation in Michigan. Agric. Ecosyst. Environ., 108: 241–329. 
Black, CA. 1965. Methods of Soil analysis part-II. Am. Soc. Agron. Inc. Madison, Wisconsin U.S.A. 
Boman, R.K., R.L. Westerman., W.R. Raun and M.E. Jojola. 1995. Time of nitrogen application: Effects on 
winter wheat and residual soil nitrate. Soil Science Society of America Journal., 59: 1364–1369. 
Delin, S., A. Nyberg., B. Lindén., M. Ferm., G. Torstensson., C. Lerenius and I. Gruvaeus. 2008. Impact of crop 
protection on nitrogen utilisation and losses in winter wheat production. European Journal of 
Agronomy., 28: 361-370.  
Du, J.Z., W.X. Li., S.L. Hu and J.H. Liu. 2001. N assimilation, transferred and utilization in relation to grain 
protein content and yield of spring wheat genotypes differing in quality. Acta Agronomica Sinica., 
27(2): 253–260. 
Eitel, J.U. H., D.S. Long., P.E. Gessler and A.M.S. Smith. 2007. Using in-situ measurements to evaluate the new 
Rapid Eye™ satellite series for prediction of wheat nitrogen status. International Journal of Remote 
Sensing., 28: 4183−4190. 
Evans, J.R. 1993. Photosynthetic acclimation and N partioning within a Lucerna canopy. Canopy characteristics. 
Anst. J. Plant Physiol., 20: 55–67. 
Fan, T., W. Young., J. Luo and Y. Gao. 2005. Long term fertilization and water availability effect on cereal yield 
and soil chemical properties in North West China. Soil Sci. Soc. Am. Journal., 69: 842-855. 
Frederick, J.R. 1997.Winter wheat leaf photosynthesis, stomatal conductance, and leaf nitrogen concentration 
during reproductive development. Crop Science., 37: 1819–1826. 
Graham, M.H.R.J.  Haynes and J.H. Meyer. 2002. Soil organic matter content and quality: effects of fertilizer 
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 
ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 
Vol.5, No.10, 2015 
 
104 
applications, burning and trash retention on long-term sugarcane experiment in South Africa. Soil. Biol. 
Bio. Chem., 34: 93-102. 
Hou, Y.L., G.R. Zhong and L. O’Brien. 2002. Translocation of nitrogen and fructan in wheat nutritorium. Sci. 
Agric. Sini., 35(9): 1066–1070. 
Hussain, T., G. jullani and M.A. Javaid. 1992. Crop production with brkish ground water through integrated 
nutrient management system. Till. Drain and Recy., 49(1-2): 49-55. 
Jamieson, P.D and M.A. Semenov.  2000. Modelling nitrogen uptake and redistribution in wheat. Field Crops 
Research., 68: 21–29. 
Jan, M.T., P. Shah., P.A. Hoolinton., M.J. Khan and Q. Sohail.  2009. Agriculture Research: Design and 
Analysis. Deptt. of Agronomy, KPK. Agric. Uni. Peshawar, Pakistan., 
Kaur, T., B.S. Brar and N.S. Dhillon. 2007. Soil organic matter dynamics as affected by long-term use of organic and 
inorganic fertilizers under maize-wheat cropping system. Nutrient Cycling in Agroecosystems., 10: 
110-121. 
Kaur, T., B.S. Brar and N.S. Dhillon. 2008. Soil organic matter dynamics as affected by longterm use of organic 
and inorganic fertilizers under maize–wheat cropping system. Nutr. Cycl. Agroecosyst., 81: 59-69. 
Kaur, Benipal. 2006. Effect of crop residue and farmyard manure on K forms on soils of long term fertility 
experiment. Indian. J. Crop Science., 1(1-2): 161-164. 
Khan, A., M.T. Jan., M. Arif., K.B. Marwat KB and A. Jan. 2008. Phenology and crop stand of wheat as affected 
by nitrogen sources and tillage systems. Pak. J. Bo.t, 40(3): 1103-1112. 
Kong, W.J and W.Z. Ni.  2006. Effects of integrated fertilization with commercial organic manure and chemical 
fertilizers on heavy metal balance in soil-rice cropping system. Chinese Journal of Rice Science., 20: 
517-523. 
LeBot, J., S. Adamowicz and P. Robin. 1998. Modelling plant nutrition of horticultural crops: A review. Sci. 
Hortic., 74: 47–82. 
Lemaire, G., M.H. Jeuffroy and F. Gastal. 2008. Diagnosis tool for plant and crop N status in vegetative stage. 
Theory and practices for crop N management. European Journal of Agronomy., 28: 614−624. 
Livia, B., L. Uwe., B. Frank. 2005. Microbial biomass, enzyme activities and microbial community structure in 
two European long-term field experiments. Agric. Ecosyst. Environ., 109: 141-152. 
McGrath, D and C.S. Zhang.  2003. Spatial distribution of soil organic carbon concentrations in grassland of 
Ireland. Appl. Geochem., 18: 1629-1639. 
Moodi, C.D., H.W. Smith and R.A. Mccreery. 1959. Lab manual for soil fertility State College Washington 
Mimeograph., 31-39. 
More, S.D. 1994. Effect of farm wastes and organic manures on soil properties, nutrients availability and yield of 
rice-wheat provided on sodic soil. J. Indian Soc. Soil Sci., 42: 253-256. 
Naeem, M., T. Khan and W. Ahmad. 2009. Effect of farm yard manure, mineral fertilizer and mung bean 
residues on some microbiological properties of eroded soil in district swat. Soil and Environ., 28 (2): 
162-168. 
Pathak, H., C.R. Wassmann and J.K.  Ladha. 2006. Simulation of nitrogen balance in rice–wheat systems of the 
indo-gangetic plains. Soil. Sci. Soc. Am. Journal., 70: 1612-1622.  
Rongli, S., Y. Zhang., X. Chen., Q. Sun., F. Zhang., V. mheld and C. Zou. 2010. Influence of long-term nitrogen 
fertilization on micronutrient density in grain of winter wheat (Triticum aestivum L.). Journal of 
Cereal Science., 51: 165-170. 
Roth, G.W., R.H. Fox and H.G. Marshall.  1989. Plant tissue tests for predicting nitrogen fertilizer requirements 
of winter wheat. Agronomy Journal., 81: 502–507. 
Ryan, M.G. 1991. Elects of climate change on plant respiration. Ecological Applications., 1(2): 157-167. 
Ryan, M.G. 1995. Foliar maintenance respiration of subalpine and boreal trees and shrubs in relation to nitrogen 
content. Plant, Cell and Environment., 18: 765-772. 
Sarkar, S., S.R. Singh and R.P. Singh. 2003. The effect of organic and inorganic fertilizers on soil physical 
condition and the productivity of a rice–wheat cropping sequence in India. J. Agric. Sci., 140: 419-425. 
Shah, Z and M.I.  Ahmad. 2006. Effect of integrated use of farm yard manure and urea on yield and nitrogen 
uptake of wheat. J. Agri. Bio. Sci., 1(1): 60-65. 
Stumborg, C., J.T. Schoenau and S.S. Malhi. 2007. Nitrogen balance and accumulation pattern in three 
contrasting prairie soils receiving repeated applications of liquid swine and solid cattle manure. 
Nutrient Cycling in Agro-ecosystems., 78: 15-25. 
Tindall, T.A., J.C. Stark and R.H. Brooks. 1995. Irrigated spring wheat response to topdressed nitrogen as 
predicted by flag leaf nitrogen concentration. J. Prod. Agric., 8: 46–52. 
Woodard, H.J and A. Bly. 1998. Relationship of nitrogen management to winter wheat yield and grain protein in 
South Dakota. Journal of Plant Nutrition., 21(2): 217–233.  
Xi, Z.B., Y.Q. Wang and P.Z. Yang. 2004. The issue on organic manure in developing modern agriculture in 
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 
ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 
Vol.5, No.10, 2015 
 
105 
China. Scientia Agricultura Sinica., 37: 1874-1878. 
Xu, M.G., C.M. Zou and D.Z. Qin. 2002. Transformation and utilization on nitrogen in paddy soil under 
combining application of chemical and organic fertilizer. Acta Pedologica Sinica., 39: 147-156. 
Yang, C.M., L.Z. Yang, T.M. Yan and Y.Z. Ou. 2004. Effects of nutrient regimes on dry matter production and 
nutrient uptake and distribution by rice plant. Chinese Journal of Soil Science., 35: 199-202. 
Yang, S.M., F.M. Li., D.R. Suo., T.W. Guo., J.G. Wang., B.L. Sun and S.L.  Jin. 2005. Effect of long-term 
fertilization on soil productivity and nitrate accumulation in Gansu Oasis. Scientia Agricultura Sinica., 38: 
2043-2052. 
Zahoor. 2014. Influence of integrated use of chemical and organic fertilizers on yield and yield components of 
wheat. Intl J Agri Crop Sci., 7 (1): 21-25. 
Zhang, H., B. Wang and M. Xu. 2008. Effects of inorganic fertilizer inputs on grain yields and soil properties in 
a long-term wheat–corn cropping system in South China. Communications in Soil Science and Plant 
Analysis., 39: 1583-1599. 
 
 
The IISTE is a pioneer in the Open-Access hosting service and academic event management.  
The aim of the firm is Accelerating Global Knowledge Sharing. 
 
More information about the firm can be found on the homepage:  
http://www.iiste.org 
 
CALL FOR JOURNAL PAPERS 
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   
Prospective authors of journals can find the submission instruction on the following 
page: http://www.iiste.org/journals/  All the journals articles are available online to the 
readers all over the world without financial, legal, or technical barriers other than those 
inseparable from gaining access to the internet itself.  Paper version of the journals is also 
available upon request of readers and authors.  
 
MORE RESOURCES 
Book publication information: http://www.iiste.org/book/ 
Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  
 
IISTE Knowledge Sharing Partners 
EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 
 
 
